Osteogenic cell lineage analysis is facilitated by organ cultures of embryonic chick periosteum.
Monoclonal antibodies against the surface of embryonic osteogenic cells (SB-1, SB-2, SB-3, and SB-5) have been used to characterize the sequence of transitions involved in the osteogenic cell lineage. In the present study, immunohistochemical analyses of the expression of osteogenic cell surface antigens in organ cultures of folded chick periosteum were performed. Unlike traditional culture methods using isolated osteoblastic cells, periosteal explants form a mineralized bone tissue in 4 to 6 days which is virtually identical to the in vivo counterpart. Examination of fresh explants confirm that no mature osteoblastic cells were present, although a discontinuous layer of preosteoblasts was evident. As the wave of osteodifferentiation swept through the cultured tissue, antibody SB-1 reacted with the surface of a large family of cells associated with the developing bone. Antibodies SB-3 and SB-2 reacted with progressively smaller subsets of cells, namely those in successively closer physical association with the newly formed and mineralizing bone. Cells recently encased in bone matrix were stained by both SB-2 and SB-5 antibodies, while those cells deep within the matrix reacted only with antibody SB-5. Analysis of this culture model allows dissection of the discrete cellular transition steps of osteogenesis, and reveals that osteogenic precursor cells proceed through the unique lineage stages which have been documented for in vivo osteogenesis. This culture system has furthermore provided evidence which is used to refine our understanding of the osteogenic cell lineage.